Specificity of dopaminergic neuronal degeneration induced by intracerebral injection of 6-hydroxydopamine in the nigrostriatal dopamine system.
The neurotoxic specificity of injections of 6-hydroxydopamine (6-OHDA) into areas containing either dopamine (DA) cell bodies (substantia nigra) or DA axon terminals (striatum) was studied. This selective effect was compared to the unspecific effects of copper sulfate (CuSO4) injection and electrocoagulation. One to two days after unilateral nigral injection of 2 mug of either 6-OHDA or CuSO4 into the nigra the volume of the unspecific lesions around the tip of the cannula was very similar. Only the 6-OHDA-induced lesions were associated with elective degeneration of the nigral DA neurons. Ten days after the administration of the same compounds the gliosis in the substantia nigra was much more extensive in CuSO4-than in 6-OHDA-treated rats; however, the reduction of DA concentrations in the ipsilateral striatum was only noticeable after 6-OHDA (-62%). A somewhat similar decrease of striatal DA levels (-52%) was observed after large electrocoagulation of the substantia nigra. Ten days after 6-OHDA (8mug) or electrolytic lesion of the striatum the Km for DA, serotonin and choline uptakes were similar in the striata of both sides, suggesting that the uptake process in the non-damaged neurons of the lesioned side was functionally normal. Following electrolytic lesion of the striatum, serotonin and choline Vmax values were decreased to about the same extent as the striatal reduction in weight and DA levels. When directly administered into the striatum 6-OHDA also produced a decline in DA concentration and Vmax but in contrast did not affect serotonin and choline uptake (Vmax), suggesting that the drug specifically destroyed dopaminergic neurons. The present data confirm that selective DA denervation can be achieved when appropriate amounts of the drug are injected into brain tissue in order to limit the unspecific lesion.